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Over the last 10 years, endoscopic surgical techniques have been developed rapidly and are widely used in the most surgical areas for the minimal invasive surgery. In many endoscopic operations, even a small amount of bleeding can interfere with the optimal visualization of the surgical field because of the limitation of the surgical space and the magnification of the vision. Increased bleeding results in further difficulties in obtaining the optimal surgical field, which not only the operation becomes more difficult and takes more time but also increases the risk of complications. Thus, various attempts have been used to obtain a relatively bloodless surgical field during endoscopic surgery in order to get optimal visualization, including controlled hypotensive anesthesia.
In this issue of Korean Journal of Anesthesiology, Cho et al. [1] compared surgical field conditions, which were assessed by the amount of bleeding of the operating site between propofol/remifentanil anesthesia and desflurane/remifentanil anesthesia in patients undergoing endoscopic sinus surgery. They demonstrated that propofol/remifentanil anesthesia results in better surgical field conditions for endoscopic sinus surgery than desflurane/remifentanil based anesthesia. Several contradictory studies on this subject have been reported. Some studies showed propofol-based anesthesia had better surgical field and less amount of bleeding than inhalational anesthesia [2] [3] [4] [5] [6] , but other studies did not show any differences [7, 8] .
Although the concept that anesthesia may contribute to blood loss during surgery is not new, anesthesiologists need to keep in mind that anesthetics can affect surgical bleeding.
For the relatively bloodless surgical field during endoscopic sinus surgery, various methods have been adopted, such as an epinephrine infiltration, reverse Trendelenburg position, or controlled hypotension. Traditionally, controlled hypotension has been used to reduce the amount of blood loss and provide the dry surgical field in many surgical areas, but it can cause some problems such as rebound hypertension, reflex tachycardia, and organ ischemia. Furthermore, several studies demon strated that the amount of intraoperative blood loss and a dry surgical field are not necessarily related to blood pressure during controlled hypotension with cardiovascular drugs [9, 10] . Because the modern inhalational anesthetics and propofol cause concentration-related decreases in arterial pressure, con trolled hypotension can be achieved by anesthetics without cardiovascular drugs. If an anesthetic decreases the amount of blood loss during surgery, this is to a great extent a merit of the anesthetic because controlled hypotension with cardiovascular drugs is limited in this case.
In general, the amount of surgical blood loss is related to perfusion pressure and peripheral vasodilation of the surgical site, as well as to injured blood vessels and coagulation status. Because most anesthetics have vasodilatory effects in spite of the slightly different effects among the anesthetics, choice of anesthetics may also have an effect on surgical bleeding. The vasodilating effect of the anesthetics can induce hypotension, which may decrease bleeding, but the effect may cause a capillary bleeding despite systolic blood pressure being low. Although propofol and inhalational anesthetics have a similar vasodilatory effect, the effects on heart rate are different. Isoflurane and desflurane show apparent reflex tachycardia, but sevoflurane usually does not alter the heart rate [11] . In contrast, pro pofol decreases heart rate by inhibition of the baroreflex [12] ; thus propofol suppresses the cardiac output more than modern inhalational anesthetics. Therefore, the lower intraoperative 
heart rate in patients underwent endoscopic sinus surgery with propofol anesthesia has a postulated mechanism of reduced intraoperative bleeding [3, 6] . In addition, propofol decreases cerebral blood flow in parallel with depression of the cerebral metabolic rate [13] . Decreased cerebral blood flow with propofol would be expected to reduce blood flow to the ethmoid, sphenoid, and frontal sinuses and this would be the other potential mechanism to reduce bleeding.
Although the mechanisms are not clearly elucidated as yet and furthermore it is unclear whether propofol-based anesthesia actually reduced the amount of bleeding compared with the inhalational anesthesia, the results of many prospective studies showed improvement in surgical grade for endoscopic sinus surgery in the propofol-based anesthesia compared to inhalational anesthesia. Most studies show that anesthetics affected the intraoperative bleeding and surgical field conditions are limited to the specific type of surgery including endoscopic sinus surgery. However, these effects of anesthetics are not thought to be limited to a few types of surgeries. These effects may be shown in all kind of surgery. The anesthesiologists did not aware that how the operation procedure is affected by the amount of blood loss during operation other than endoscopic sinus surgery. This may be a reason of the lack of the studies on the other type of surgery. Because the modern anesthetics do not induce serious anesthetic-related complications, the choice of the anesthetics should be considered by the safety of the patients and surgical conditions, such as intraoperative bleeding as well. Therefore, anesthesiologists have to investigate whether propofol actually reduced the amount of bleeding compared with the inhalational anesthesia in most surgeries and look forward to see the results.
